RHEUMATOID arthritis is described as a polyarticular disease which is characterised by pain and swelling of the small and medium-sized joints of the body. The onset is usually insidious, but it may be acute, and muscular wasting not only around the affected joints but also throughout the body is a striking feature. The incidence is stated to be greatest in the age period 20 to 40, and females are more frequently affected than males.
It is a common experience, however, to find that this description by no means covers a great many of the cases of rheumatoid arthritis. For example, a man aged 65 to 70 may present an arthritis affecting wrists and metacarpal-phalangeal joints associated with muscular wasting. If such a clinical picture had been presented by a woman of 35 there would be no hesitation in making a diagnosis of rheumatoid arthritis, but can rheumatoid arthritis occur in a man of 70 ? Or again, a woman shortly after the menopause may develop pain, sweliing and limitation of movement, with muscular wasting, in both knees, and a diagnosis of menopausal arthritis may be suggested. A year later, however, the wrists and fingers may show the characteristic changes of rheumatoid arthritis, and the original diagnosis may have to be changed. Other variations such as the disease remaining monoarticular for some months before other joints become affected, or where stiffness in the region of the joints is more striking than actual pain and swelling, make the diagnosis of rheumatoid arthritis in some cases uncertain and difficult.
Accordingly, in any analysis of cases of arthritis of the rheumatoid type it is essential that the criteria on which the diagnosis is made are clearly stated. In this series a case was considered to be an arthritis of the rheu- (d) The percentage of cases with the age of onset between the ages 12 to 24 is more than twice as high in the females as in the males; this is in keeping with the clinical impression that when rheumatoid arthritis occurs in the young the female is much more likely to be affected.
Before considering whether those figures have any significance in relation to the pathogenesis of the disease it is necessary to take into account the distribution of the total population in similar age periods. Table II. gives the distribution of both sexes of the population of Scotland in the relevant age periods for the year 1938. The figures were obtained from the Annual Report of the Registrar-General for 198 THE RHEUMATIC DISEASES Scotland, 1938, and the year 1938 was chosen as being the middle year of the period 1935-40. The figures for the whole of Scotland had to be taken, as there are no figures for such areas as the east and southeast or north-east of Scotland, the main areas from which the cases under discussion were drawn. This is justifiable, as there is no indication that the age period distribution of the population in these areas is in any way different from the distribution in Scotland as a whole. It might be argued that the variation of the population in each age group would account for the variation in the number of cases found in these groups as in Table I . Starting from this hypothesis for any given number of total cases the expected number in each age group can be calculated. Applying the chi-square test of significance to these figures it can be shown that the variation between the number of expected and found cases is significant. This means that some factor or factors other than the age distribution of population must be present to account for the number of cases in each group.
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From Tables I. and II. can be calculated the relative incidence of the disease in each age group. This allows a direct comparison to be made of the incidence in one age group with another, thus eliminating the factor of the variation of the population in these groups. With the figures at my disposal a true incidence rate cannot be given, as neither the population of the districts from which the cases are drawn nor the number of all the cases of rheumatoid arthritis occurring in these districts is known. Therefore the calculation of such a " relative " incidence rate per 1,000,000 persons in each age group is the most satisfactory method available. From Table IV . it can be seen that: (a) In the males the highest incidence occurs between the ages 35 to 54, but that there is no great difference in any age group from 25 to 64.
(b) In males the disease is as common between the ages 55 to 64 as between 25 to 34, and three to four times more common as between the 15 to 24.
(c) In females the incidence is doubled between the ages 35 to 54 as compared with the age period 25 to 34 and 55 to 64.
(d) In females the incidence of the disease between 55 to 64 is almost as great as in either of the age periods 15 to 24 or 25 to 34. Thus the widely accepted clinical view that rheumatoid arthritis is mainly a disease of young women is not supported by these findings.
(e) If the disease does occur before the age of 25 the incidence is four to five times greater in the female than the male. In this analysis only those infections which occurred within two months prior to the onset of symptoms were considered significant. The types of infection met with were upper respiratory tract infection, sinusitis, teeth abscesses, pyelitis, phlebitis, etc. A definite history of preceding infection was obtained in only 15 cases out of 118 males (11*8 per cent.) and in 57 out of 270 females (21 per cent.). The incidence was fairly evenly distributed in both sexes throughout the age periods 25 to 54, a period which includes 70 per cent. of the cases. This even distribution is more striking when both male and female cases are considered together. The maximum incidence of a history of preceding infection occurs in the age period 25 to 34.
On the other hand, after the age of 55 the incidence of a history of preceding infection is much lower than for the whole group, 4 out of 53 (7 5 per cent.); while the incidence in the age period 12 to 34 is 42 out of 145 cases (30 per cent.).
These findings are of some interest, since they support to some extent the view that in young persons infection is of greater aetiological importance than in the old.
However, an incidence of a history of preceding infection of only 18-3 per cent. is small, and accordingly it is unwise to draw definite conclusions from these figures. 4 he commonest sites for foci of infection were found to be the mouth and upper respiratory passages. This is in keeping with the age distribution of foci of infection shown in Table VI ., for it is widely recognised that such infections are commoner in childhood and adolescence than in adult life.
Conclu8ions
An investigation into the part played by infection in the aetiology of rheumatoid arthritis is very difficult. In the case of a history of preceding infection, if a patient comes to hospital for the first time two to three years after the onset of the disease he may have forgotten a transient sore throat or cold which occurred three to four weeks before the onset of the disease. This delay, unavoidable in a disease usually insidious in onset, will tend to keep unduly low the number of cases giving a history of preceding infection.
As regards investigations into the foci of infection this delay has also to be considered, as infected tonsils or dental abscesses may have THE RHEUMATIC DISEASES been eradicated before the patient reports for treatment for the arthritis.
I can find no reference in the literature to the incidence of foci of infection in the normal healthy population. Without such a figure for comparison no conclusions can be drawn from the figures found in this investigation. If, however, infection were to play a major role in the pathogenesis of the disease one would expect a high incidence of infection in cases of rheumatoid arthritis, and the maximum incidence of such an infection should fall within the same age period as the maximum incidence of the orset of the disease.
The incidence of 18-3 per "cent. for a history of preceding infection and of 38 per cent. for a focus of infection in this investigation appears to be too low to be significant.
Also the maximum incidence of the onset of rheumatoid arthritis was found between 35 to 54, whereas the maximum incidence of both a history of preceding infection and of a focus of infection was found between the ages 15 to 34.
Accordingly it would appear that if infection is important it is probably not the frequency or the severity of the infection that is significant, but perhaps some other factor such as the abnormal response of the patient to infection. In no case did arthritis manifest itself during pregnancy.
There were 27 cases in which symptoms developed within six months after parturition-i.e., 10 per cent. of all female cases. As pregnancy occurred only in the period 20 to 40 in the cases investigated, the true incidence is 27 out of 107 cases-i.e., 25 per cent.
However, in 25 of the 27 cases either a history of preceding infection was obtained or a focus of infection found. Of these 27 cases 15 had further pregnancies subsequent to the onset of the arthritis. In only three cases did subsequent child-bearing produce deterioration of the arthritis. In the other twelve there were no data stating whether or not the arthritis improved during pregnancy.
Conclusions
Although these figures are too small to draw any certain conclusions, they indicate that pregnancy does not appear to play any specific role in the aetiology of rheumatoid arthritis. The changes in the metabolism of the body and the psychological outlook of the person associated with the menopause occur over a wide period both before and after the cessation of menstruation.
In this analysis all cases which developed arthritic symptoms in the period two years before to two years after the cessation of menstruation were noted.
Nineteen such cases were found-i.e., 7 per cent. of all female cases. In the series the menopause occurred only in the period 35 to 54; thus the true incidence was 19 out of 132 cases-i.e., 14-4 per cent.
In 11 of those cases either a history of preceding infection was obtained or a focus of infection found. Conclusion8
From the above data the figure 4 gives an approximation of the chance association between the onset of arthritis and the cessation of menstruation. 
204
THE RHEUMATIC DISEASES The only point of interest in the above list is the great predominance of cases carrying out domestic duties. This is not surprising considering that 195 of the 288 cases were females and the great majority of women of the hospital class in the age period 25 to 54 are occupied with domestic duties.
SITE OF COMMENCEMENT OF THE DISEASE AS INDICATED BY THE
FIRST JOINT AFFECTED From the above table it can be seen that the disease started in the fingers in 38 per cent. of the females as compared with 26 per cent. of the males. If the hypothesis is accepted that the joints most likely to be affected are those submitted to the greatest strain, then the higher incidence of the disease starting in the interphalangeal and metacarpalphalangeal joints in the female might be explained.
The frequency with which the arthritis started in joints other than the fingers and wrists is considerably higher (52 per cent.) than a study of the literature would lead one to expect. 8 
